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0 A non-pressure dependency infrared at}Sorption spectra recording, sample cell 


0 A non-pressur&<Jependancy infrared absorption 
spectra recording, sample holder comprises a sam- 
ple holder (14) having an infrared Gght beam trans- 
mitting passage (16), two windows (20,22) of Infrared 
light transmitting material in the passage in face-to- 
face contact, with at least one window (20) having an 
inner surface portion (24) cx)ntoured to provkle be- 
tween the windows a sample space (28) shaped to 
provide adjacent light beam paths which are different 


in length, and a clamp (34) for resiliently clamping 
the windows in the sample hoWer. A deformable 
sample is lightly compressed to fill the sample 
space (28), and an infrared light beam is passed 
through the sample. The adjacent light beam paths 
being of different lengths avoids optical interference 
fringes so that absorptfon spectra of the sample can 
be recorded. 


00 

CO 
CO 

CO 
CO 



OL 
lU 


FIG. 2 


Xerox Copy Centre 


1 


EP 0 436 338 A2 


2 


A NON-PRESSURE DEPENDENCY INFRARED ABSORPTION SPECTRA RKX>RDINQ, SAMPLE CELL. 


This invention relates to a non-pressure-depen- 
dancy infrared absorption spectra recording, sam- 
ple cell. 

It has been proposed In United States Patent 
No. 4,678^3, dated July 7, 1987, "Method and 
Apparatus for Analyzing the Nature of a Sample", 
J.CL Dodd, Jr., and JJ. Dodd, to seal a minute 
sample in a passage through a carrier, between 
two lenses, for analyzing the absorption spectra of 
the sample. 

It has also been proposed in United States 
Patent No. 4J^8SJ3&^. dated September 1. 1981, 
"Sample Cell", J. Janzen, to squeeze a semi-soQd 
sample between two lenses to a predetermined 
thickness in order to obtain optical measurements 
of ^sample. 

While tfte proposals of J.G. Dodd et al and J. 
Janzen are useful, there is a need for a sample cell 
in which deformable samples of sut>stances having 
a relatively high infrared at>sorption can be used 
without interference fringes being present 

According to tfie present inverttion there is 
provided a nor>-pressure-dependancy infrared ab* 
sorption spectra recording, sample cell, compris- 
ing: 

a) a sample holder havirtg: 

i) an infrared light beam transmitting passage 
extending therethrough, and 
0) a window locating means in the passage, 
the means being for locating a pair of wir>- 
dows in face-to-face contact across the pas- 
sage, and 

b) a pair of windows of infrared light transmitting 
material for location in the passage, by the lo- 
cating means, in face-to-face contact the win- 
dows having facing surfaces shaped to provide 
a sample space, therefcietween in tfie path of the 
right beam transmitting pass^, the sample 
space having a shape which provides adjacent, 
infrared light beam paths tfierethrough which are 
dfferent in length, and 

c) masking means for restncting the entry of 
infrared light only to those portions of ttie wir>- 
dows having the sample space therebetween, 
and 

d) means for resiliently urging the windows into 
face-to^face contact in the passage, whereby, in 
operation, 

e) with tfie pair of windows kx:ated and urged 
into face^to^face contact in tfie passage, and a 
d6format>le sample lightly compressed in the 
sample space to substantialty conform to tfie 
shape tfiereof, the passage of a condensed, 
infrared fight beam through the sample. ak>ng 
the adjacent light paths of different lengths, will 


avokJ introdudng optical interference fringes in 
the infrared spectra, and the high quafity in- 
frared at>sorptk>n spectra of the sample will be 
readily obtained. 
5 The sample space may be in the form of a 

segment of a sphere. 

The lower one of the windows may have a 
concavity forming tfie sample space, and an upper 
one of the windows may have a plane surface 
10 sealing the cavity. 

TTie windows may be of a sui>stance selected 
from tfie group consisting of NaCI, KBr, BaF2. 
CaF2, AgCI, ZnTe, Csl, TII-TIBr mixture,ZnS and 
MgO. 

75 In some emtxxiiments of the present inventkm, 
tfie window hx:ating means comprises a recess and 
a Moulder in the passage, the means for urging 
the windows into face-to-face contact comprises an 
e)ctmalty screw threaded damping ring which 

20 screws into a screw threaded portk>n of the pas- 
sage, and a ring seal is provided on the shoulder 
against which tfie windows are to be urged into 
face-to-face contact by the clamping ring. 

in the accompanying drawings which illustrate, 

25 by way of example, embodiments of the present 
invention, 

Rgure 1 is a block diagram of a non-pressure- 
dependancy infrared absorption, spectroscopic 
apparatus, 

30 Rgure 2 is an ^larged, partiy sectional side 
view of tfie sample cell shown in Rgure 1, 
Rgure 3 is an even more enlarged side view of 
the sample space shown in Rgure 2, 
Rgures 4 to 7 are scrap, sectional side views of 
35 vrindows providing sample spaces of different 
sfiapes to tfiat sfiown in Rgures 2 and 3, and 
Rgure 8 shows the infrared absorption spec- 
trum of rat liver tissue using tfie apparatus sfiown 
in Rgures 1 to 3. 
40 In Rgures 1 and 2 ttiere shown an infrared 
fight beam source 1, a convex lens 2. a sample cell 
and assembly hokl^ generally designated 4, an 
infrared spectromet^ 6. a computer 8, and a read- 
out 10. 

45 As shown in Rgure 2. tfie sample cell, gen- 
erally deagnated 12, of the sample ceil and as- 
sembly holder 4, comprises: 
a) a sample hokler 14 fiaving: 

i) an infrared light beam transmitting passage 
50 16 extending theretfirough, and 

ti) a window locating means, generally dee- 
ignated 18. in the passage 16, tfie window 
locating means being for locating a pair of 
windows in face-to4ace contact across the 
passage 16, and 
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b) a pair of windows of infrared light transmitting 
material 20 and 22 for location in the pass^ 
16, by the locating means 18. m face^tHace 
contact, the windows 20 and 22 having inner 
facing surface portions, 24 and 26 respectively, 
shaped to provide a sample space 28 there- 
between in the path of the fight beam transmit- 
ting (^ssage 16. the sample space having a 
shape, as shown in Figure 3, which provides 
atfjacent fight paths, such as light paths 30 and 
32 which are different in length, 

c) masking means 33 for restricting the entry of 
infrared fight only to those portions of the win- 
dows 20 and 22 having the sample space 28 
therebetween, and 

d) means 34 for resiliently urging the windows 
20 and 22 into face-to-face contact in the pas- 
sage 16. 

The infrared light beam source 1 may be any 
conventional infrared fight beam source. 

The sample holder 14, which in this embodi- 
ment is cyfindrical, may be made of, for example, 
metal or plastic. 

The window locating means 18 comprises a 
recess 36 in the passage 16 and a shoulder 3a 

The windows 20 and 22 may be of NaCI, KBr. 
BaFz. Csl. CaF2. AgCI. ZnTe. MgO. KRS-5® or 
Irfran 1-6®. 

The masking means 33 may comprise a coat- 
ing on the window 22, a disk of. for example, metal 
or plastic, or an inner portion of the means 34. If 
the masking means 33 is of a resilient material it 
may also provide a resilient memt>er between the 
means 34 and the window 22. 

The means 34 for urging the windows 20 and 
22 into face-to-face contact in the passage 16. 
comprises an externally screw threaded clamping 
rir^ 40, having a knurted flange portion 42, and a 
resifient CHing 43 between the damping ring 40 
and the windows 20 and 22. The screw threaded 
clamping ring 40 is screwed into a screw threaded 
portion 44 of the passage 16 to compress the O- 
ring 43 and to resifientiy urge the windows 20 and 
22 into face-to-face contact against a resilient O 
ring 46 which is pressed against the shouWer 3a 
As previously staled, the masking means may also 
comprise tfte ring 43. 

In operation, the pair of windows 20 and 22 are 
kx:ated and urged into face-to-face contact in the 
passage 16, as shown in Figure 2. and the defor- 
mable sample 36 is fightly comfMressed in the sam- 
ple space 28 to sut>stantiaily conform to fhe shape 
thereof. The passage of a condensed, infrared light 
tteam through the sample 36, from the source 1 
(Rgure 1) tiirough the lens 2. atong ttie adjacent 
fight beam patiis, such as 30 and 32 (Figure 3). 
avoids introducing optical interference fringes In 
the infrared spectra, and the high quality infrared 


spectra of the sample is readily recorded by the 
infrared spectrometer 6. These spectra obtained by 
the specfromeler 6 are analyzed by the computer 
to determine, for example, molecular characterira- 

5 tion of the sample 36. 

In an example of tests made to verify the 
present invention, using the apparatus shown in 
Rgures 1 to 3. the Infrared absorption specfra were 
recorded for rat liver tissues. 

TO The results are shown in Rgure 8. 

In Rgures 4 to 7. similar parts to ttiose shown 
in Rgures 1 to 3 are designated by the same 
reference numerals and the prevfous description is 
refied upon to describe them. 

75 In Rgure 4. the uppermost window 22 is pro- 
vided with a concavity 48 whfie the tower window 
20 has a plane surface. 

In Rgure 5, both of the windows 20 and 22 are 
provided with concavities 50 and 52 respectively. 

20 In Rgure 6, the window 20 is provided witii an 

inverted-cone-shaped cavity 54 while the upper- 
most window 22 has a plane surface. 

Claims 

1. A non-pressure-dependancy infrared absorp- 
tion spectra recording, sample cell, compris- 
ing: 

a) a sample holder having: 

30 i) an infrared light beam transmitting pas- 

sage extending therethrough, and 
ii) a window tocating means in ttie pas- 
sage, the means being for tocating a pair 
of windows in face-to-face contact across 

35 the passage, and 

b) a pair of windows of infrared light trans- 
mitting material fcwr location in the passage, 
by the tocating means, in face-to-face con- 
tact, tiie windows having inner facing sur- 

40 face portions shaped to provkJe a sampte 

space therebetween in the path of the light 
beam transmitting passage, the sample 
space having a shape which provides adja- 
cent, infrared fight beam paths therettwrough 

45 which are different in length, 

c) masking means for restricting the entry of 
infrared light only to those portions of the 
windows having tiie sampte space there- 
t)etween. 

50 d) means for resiliently urging the windows 

into face4o-face contact in the passage, 
whereby, in operation, 

e) witii the pair of windows tocated and 
urged into face^to-face contact in the pas- 
55 sage, and a deformable sample fightly com- 

pressed in the sample space to substan- 
tially conform to the shape thereof, the pas- 
sage of a condensed, infrared light beam 
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ttuDugh the sample, along the adjacent Bght 
patfis of (fifferent lengths, win avoid intro- 
ducing optical interference fringes in the 
infrared spectra, and the high quafity in- 
frared absorption spectra of the sample will 5 
be readily obtained. 

2. A sample cell according to claim 1, wherein 
the sample space is in the farm of a segentent 
of a sphere. 10 

3- A sample ceil according to daim 1 or daim 2, 
wherein a tower one of the windows has a 
concavity fbnmtng the sample space, and an 
upper one d the windows has a plane surface is 
for sealing the concavity. 

4^ A sample cell according to any one of claims 1 
to 3. wherein the wrindow panes are of a sub- 
stance selected from the group consisting of 20 
NaCI. KBr, BaFz, CaFz. AgO. ZnTe, MgO, T1I- 
T1 Br mixture, Csl and Zns. 

5. A sample cell according to any one of claims 1 

to 4, wherein the window locating means com- 2S 
prises a recess and a shoulder in the passage, 
the means for restliently urging tfie windows 
into face-to-face contact comprises an exter- 
nally screw threaded clamping ring which 
screws into a screw threaded portion of tfie 30 
passage, and a re^Iient ring between the 
clamping ring and the windows, and a further 
resilient ring is provided on the Moulder 
against which the windows are to l)e urged into 
face-to-face contact t>y the clamping ring. 35 
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